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> Taree ttlograms of poly-.{-)lactide nave Deer syrthessced for thy 
end for Contract No OWRD 17-O0-C-O110. TAIs polemmr Nas a etsvueit, 
of 1 19 alg. @ molecular weignt (Mh) of 459. °0C and @ icles scers't, 
Material ‘rom a previous comtrect wat used for creitrinar, essersvents 
Avitene mat Res been obtained from FMC which can be used as a ile. 
element for the non-woven ‘adr 1c Pow done ane tyr ° ce ieee ee 
1g tmso lable tm methylene  Aluride he 2 a 
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te -e Sen, # 0° 5888 Fe. eek te eves? 

ead also mere readi!y cleared Dy tne bi dneys However. @ 2%12ed sGleent “4 
required for material preperation. 


Powders of polymer with Iidocaine (MC}), etiaoceine (WC) , Lerzoca'ne, end 


PvP-i, Reve DOOR prepared using a hammer ai}! and ar, ice All comes tes 
contained 201 before and after comminution Smal! perticie sizes 

of peuder containing the anesthetics released the drug rapidly A 
600-425 m frection containing 20% etidoceine released 203 of the drug 

tn one Reur, 403 im six hours, and 703 1m 26 Hours = Modifications of 
Grug \oading and drug fore (e.g. free dese, sulfate! are deing coms! dered 

PVP-1, 18 stable tm the powder form, and |0% of tne eveilabdle iodine 
18 found in the diffusion apdium after one hour., However, a reaction 
Occurs atch removed ‘odine faster than it is reteased after (he one 
hour meesurement. This problem i: under investigation. 

Spraying a non-woven fabric of polymer and 20% I1doceine (WC! .aused 
corrosion of a copper tube. The equipment now has 8 spray gun ‘nice! 
pleted), fluerecarton gestets, and gless and polyethylene connections 
Fabric can now be produced; however, |'docaine diffusion 13 rapid from 
the present seaple. 

Samples of powder of each drug are being stored under si: different 
conditions for stability studies. 
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Taree ttlegrams of poly-.(-)lactt@e nave been synthesized for tnis 
contract ead fer Centrect Me DAD 17-80-(-0110 Tris polymer hes a ots- 
costty (@.$.¥.) of 1.19 61/9, a apleculer wetgnt (Wa; of 45,760 one « 
polydispersity of 2.14 Matertal fram eo previous contract was vied for 
preliataary exper iaeats 


Avitene mat Res been obtained from FAC mich can be used as a collection 
element for the nen-woven fabric Povidone-cdine (PvP-1;' from Mapp i Co 
1s tasolule in methylene chloride Otner grades from BASF are more solwie 
end a'te mere readily cleared by the tid@neys ‘wowever, 6 Bised solvent 15 
required fer eateria! prepara:ien. 


Powders of polymer with lidocaine (WC!) etidocatne (MC!), Denzocatne, 
aad PyP-1, have been prepered using a Rammer a!!! end dry sce All com- 
posites coniained 208 drug befere ond gfter comminution Smal! certicile 
sizes of pewder containing the enesthetics released the érug repidl, 

A 600-425 .m@ fraction containing 208 etidocaine reieesed 203 of the drw 
1n one hour, 488 1n 511 ROurs, and 0B in 24 hours Modifications of 
Gruqg lceding end Grug form (eu free base. sulfate) ere being coms! dered 


PvP-1, 1's stable in the powder fore, and 103 of the avatlable sodine 
1s found in the étffusion medium efter one how ‘owever. @ reaction occurs 
which removes iodine faster than 't 11 released after the cone hour seature- 
agent This preblew 1: under investigation 


Spraying @ non-woven febric of polymer and 20% '1docatne (WO! causes 
corrosion of « copper tube The equipment now has @ sDrey QUA inicee! 
pleted), fiurerecerven gashets, end giass and polyethylene connect: ons 
Faeric can new be produced, however, 'idocaine diffusion «3s ragid ‘rom the 
present sample. 


Samples of powder of each druc are being stored under sts a: %ferent 
Com@itions for stability, studies 


BCC OPPS | Seog 
A. Brug Materials 


Tre selection of éruas and col ymer were based on the retult af the screeninc 
ef the previews comtrect However, 00¥!dome-10d ne wes added to resiaece todine, 
and col legen (Avi tone" ) replaces nelatin bel foes". os the nemosiatic saent 
Slow release of the hemostatic seent 13 neither -euuired nor poss 1t'e = Slows 
release of active todine could be edvantaceous. 'f Re wound -erains coen to 
infection Siew releese of tne enestaatic 16 NiaNly desirable 


1. Dewtdone-lodtne 


The poly-i(-)lectiée 16 soluple itn methylene cnrloride and diosane 
Methylene cRloriéde hes been used in the previous contract for casting fi las 
aad preparing aen-woven feerics ledine 13 solub'e in methylene cnloriée, 
es 18 polyvinylpyrrolidene. Mewever, the povidone-sodine ccspic: 13s iascuble 
Tats aaterta! was obtained from Rage Chemice! Company. but they Rave an en- 
clesitve arrangement with GAF for tretr supply Only one arade of PyP-]: 


1s available, althougn several anlecdlar wetgnts of PYP are avatlable througn 
GAF | 


Several alternative supeiiers of PYP-i, were comtacted Our f-rst noice 
would be for low anlecular weignt PvP. secondarily. we could use a ‘ess 
todinated material  Scheach, Simak, end Naedicte (1979. des.ribe (Re povidone. 


1odine BIAdINgG a5 an n” 1, complex Several ‘ow mo'ecular ae: grt compleses 
were also made by thts BASF group 


A second possibility 1s to use « @ised solvent fo- preparation of poly 
Lactias — PvVP-1, matertals Metny! alcome!] eppeared to be the most protedie 
second solvent for the drug and the polymer A io-sulvent fir (5% pa. ymer 
end 2% @rvg was needed = ‘hevefore, « '$% polymer solution if retnylene 
chloride was titrated with aptnanol ond a 10% PYP-1 solution ‘© metnanc! 
was titrated with methylene cRloride Considerable -veriar es sts and in', 
a small quantity of agthanc! 13 required for Pye; 


Letters were seat to nine suppliors of PyP-], All of tnese supo'iters are 
at wecessarily apaufacturers of the product ‘Semples were requested micn 
could be tested fer selubility ian aethylene cnloride A BASF Aatiencese! Iscneft 
semple (683-0093 Type 30/08) was recetved which hed a greeter solubility tnan 
the Mage sample Newever, it was significentiy tess tren 2% soluble, mitch 
wes eur gue! Thus apthene! wes edded to apte s mined solvent for particle 
campesites of pelynar and PvP-1,. Very recently a PvP-1,, Type 17/12 was 
received fren BASF This materia! complies wita the Defense Medical Purcesse 
OGescription (1/4/72). It 18 a low aplecular wetgnt mstertal Tris also. a- 
forms te the FRA concern on Jarce wounds, only PYP-1, smcule be used of ot. Pr 
the povidene portion can be eliminated from the body after possible resort’ on 
(0067, 1900). The FORA considers this !tatt to be e molecular weignt of 
3%) ,.080. This ts esceeded by less than §8 af the 17/12 materia! and edout 
SOE ef the standerd 130 materia! Based on this information we plen to use 
the BASF Type 17/12 fer al! future work Nowever, the materta! 's alse (e:s ‘nar 
2% soluble in mptnylene chloride. 


In studying the literature en pov!dena-iodine (Schenck, Sima, and needicte. 
1979, Mee! end Sedelle. 1961) sbeerption spectra were found Therefore, ar 
omalysis ot 290 am uns attempted for solubility and later drug release 3° ties 
Unfortunately Beer's law wat not obeyed (ebsorption proportions) tc concer 
tration). preswmasliy because the complies dissociates at concentrations usety! 
fer spectrephetemetry Therefore. iodine Ras to be titrated with those ‘ate, 
et in tne previews contract. 


2 Incorporation of Avitene” tate Fiber Matris 


Aviteme 18 @ sicrofior!! collagen which 1% norma!', teased end s.. ‘ed 
with @ry forceps. Avicen Corporation was contacted and Jonn “enery, M : 
states thet they Rave aade wees from either alcomo! or atr suspension cf ‘ne 
Avitene fibrils Aqueous aedia tapeir tre effectivensss of tme co aver 
Or Tenery ereciousiy sent 24 grems of Avitene for our esseriments 


uge Stange, Pm 0 . was contacted et FM Corscraeticon “Rey irecere @ 
men-weven fabric mat using en air-laid device mey norvra!!, severete ayers 
wtth glessine paper The fine] product 13 apposimetely © am thick, after tetnc 
campressted sbeut 6-fold A semple of this materia! ass gracious!) supe! ed 
ty Fred Serrevelio, Pmt. of Fae 


Use of en FL product as tne collection element for the sclylact!de-druc 
nan-woven fabric appears to be the mpthod of cholce However, @ thinror and 
Yess dense Avitene ant would probebly be quite adequate “he whi capresied 
materia! would also be more like'y to collect end noid the polymer-druc ‘bers 
We ere witag gauze if ovr present exper iments 


8 Polyaer Preperation 


Poly-.i-)lecti@e of @ reduced visi ostty of etnet = % dia Nes teen tr epared 
ond used by ut for severe! covermment = ointracts Tary oes "Re “Cl yter used 
for powder, film, and fabric preperat: in om the orevious contract (APD 6 w 
it wes aslo used fer the ocreperetion co’ lidocaine eicrocepsules by tne curster 
process under Comtrect No DMD 17-79-(-9019 Finally. 1t 15 the po ewer wsec 
for much of the steroie cacaotulatior sort perfirved mier Contract We MM HO ye 
The preperation of this oolymer wat ‘escribed in seta’ on the anhua “etuur’ 
Tre seme aethed was used In the srusent contract 


Tre pregeratian of the polylect!de wes performed a1 fo! lous “ne 
lectié@e dimer was o@tained fran Boer: ‘nver-iagelnete tnrovan neniey 
ond Company 3 TRIS Gtamr wes purifies by repeeted recrystealsetitons 
from etry! acetate shortly sefore sic Aeaecsent Srade sc'verts were 


e 


weed for al! operations ‘he 'act'%¢ dimer was Neeted In a cl! 
wetn while stirring tne melt. in va ce, for M minutes wc reswve 
treces of volatile materials Dry c:troeen was ther introducted t: 
release the vecuum Mert tne beth temperature was reised tc 180°! 

To thts aisture was edded 0 2 a! of stannous octoate catalyst! mich ‘5 
6% ta atnere! 01! WITAIA about 15 minutes after tne cata'ys! seat or, 
the polyaer siature reaches ¢ ranime terceratur: After atest © 


@inutes, the reaction ‘3 ‘stoored f=, -er . — te rat ure few ote 


bath, end the polymer 1s allowed to cee! to room temperature "he oc!,- 
agar blecs is dissolved ia apthylene chloride and the solution i: decanted 
end trested with three volumes of tseprepenc!, by slaw addition to « 
Stirred selution. 


Teo btlegrans ef poly-(i-)lectian which has a reduced specific 
viscosity (8.5.¥.) setesen 1.0 and 1.5 di/g are required for tats con- 
trect. A pevelie! cantrect (OMB 17-80-C-C1I@ also required an 
equivalent ameent ef polymer of the seme 2.S.¥ To taprove the cher. 
ecteritsetion end reproducibility ef seth program, 't wes decided to 
cCambine the requirements of beth pregrems in ene blend of «a number of 
etches of polymer. 


Agovestantely !,200 grams of poly-(-)lectian (@.S.¥.°!1 0 to 1.2 @l/g' 
wes evelleble frem « previews centrect (BW 17-79-(-90270) This meterie! 
wes uted for preliainary experiaaats on both contracts to quant! fy operetine 
peremeters . ws 


Geceuse of the nerren reage ef the specified R.S.¥. end the excess) ve 
heet genereted in lerge betches. preperetion ef this queatity of poi yaer 
wes 8 lengthy precess. A tata! of '2 betches (see Tebdlie |) of dimer neve 
bean polymerized fer these tue contracts four of these were in the riant 
renge end eight were net. Five of the eight hetches sere ta20 ign and 
taree were tee lew. jun of tre out-of-range batches were exchanged with 
@ statier praject which Red tum batches wWHICh fel! within our renee dut 
which were eut ef reage fer that app! ication 


All sts setches ef polymer were blended together efter aissolvine in 
aathy lene chioride. A tets! of 19 3 Itters of tnts polymer solution wes 
precipitated ty slow addition ef tsopropy! aicomo! in the ratic of 3} tc | 
(57.9 Itters IPA) Owe to the laree volumes this hed to be carried out 
ie teres betches. 
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FOerEr BEL FM COMBINED PROGRAM 
= Starting Grems Aoorcarmete 
Poigcer No Diaer RS 

5-6-6 574 es” 
§-6-1C 649 02° 
5-6-15 582 C$’ 
5-6-1686 600 2 9) 
5-6-19 400 3 6 
$-6-2) 665 Ou" 
$-6-23 617 - 30 
5-6-25 63? 2 23 
5-6-27 $00 0% 
5-6-29 500 2 98° 
6-6-0 Ro | $7 
$-6-3) 300 0 92 
Pe¥Z<2 500 1 a0" 
V.42-7 500 29° 

TOTA, 7,924 

% 

used in Ciend ‘tote! of 3, BE gm 
‘ eachanged with Rik program for lest tue polymers or 4° 


After precip! tation, °fs JOl emer ea: “emcec Sram ‘he 2 out’ hey 
vecumm filitretion, the i'e.es were v-essec wth rupbe”y dar -«‘e a r 
the Buctmer funme| to -emove wnst of tre 5c! vent “ne pC re’ was ‘her 


fF 


placed under vecum tc remove (the rei'dus) 3c vent te °C fe Om of 
attlitty of tsopropeno! end the lerge oc ume of ue yer. tne Sry nc press 
toos tam weets dan the polymer crnumes were sulfi.centi, ir. tney were 
ground 1n « blender tc a mifore size, snater ir a erce tac enc acer 
pleced under vaccum to complete tne drv'ng *aree random sem oes of tres 
fing! @iuture apre ‘aher and their «'scos ttes Getere ned if dug cate 
"Re viscosity wes found tc Be ° SC C3 Gc anc tne tte 

tatned was 3,068 grams amicf mas a2 WO. -'e'6 


Tre polymer 13 presently being stored under eraor ir the ‘reese: 
Tre polymer was pleced tn plastic begs Intc ome-aa'lor cans omiir ere 
Ligmtly sealed (petnt cans, Tre a1 w@s removed by sel uu anc ret aced 
by argon, just prior to seeling As mentioned in tne orupose 9 why 
orocedure kes Deer standardized, beh 13s Dresumeb', much more 5° Fler’ 
ther necessary to prevent polymer degredet ion 


A sempie of polymer was sent tc “embridge Ana'yt'.e@ Assuctates for 
aeter@ination of aoiecular m@'gQat aistribut'or Oy ge vermee’i on nrc 
matograghy  Semples apre 31330! ved ‘nh hot tric hiorobercene 
upiicete injections were rum | nours apert tc determine wnetner “he 6 of 
temperature eneiysis would degrede the poi yeer After (7 Mours. m ee. dene 
of polymer degredetion was evident A ser:es of = ‘tyrece < mrs 
10°, 10°. JO°A) from maters Assoccetes were usec et 46. “ne 
was | S$ @l/@In end the <Mence of retract: ve ndes wes usec *6" 

Tre @iecuier weiGnt determinat or wes Made by reference tc 
$ tandards 


Dete from the chrometograms of the DO ymer were -e45.0C by sc anderc 
ae thods Tre results ere smowm ir ‘abie |: “pe we Qnt avereae mw e 
culer weignt of 65,700 13 poner tnan eape-tec for thos wis ost of Le omer 


Wumayser.et a! 976 mowever. prov dec eter eape''mer’, are -evea'ec 


eith the sem tecAnique eny Segrede’ or af fhe cer’ ‘e'es 
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C. Fiber “let -reperet or 


Tre ‘iber mat °5 De:nc vreterec " a anner ss oar ti chat fhe 
previous comtrect wort About a Sh wergmt-tco- +c’ we sc’ et or of the 
polymer 13 prepared using methy'ene <Riorsde as the sc cent "me evuprc- 
ariete ampunt of drug 13 edged to ths systee tc obtain tne adLroor ate 
G@rwug/polymmr ratio (eg. 2%) "Ris solution +s poured ‘Atc a tane atin | 
18 commected to the ''quid ‘nlet of e Sprey'ee Systems a'r atomiznc 
nozzle using a piece Of tubing 


The atr inlet 183 commected to « tame cf ‘nert as ana the 2as out et 
pressure 1's set at about 4 ps1 "he polemer solution 3 ‘ed ‘Atc the 
noizie body under grevity (e g.. | meter heed) and ‘ine pol yeer-druc 
fibers are formed es the solution leeves the nozz'e “he ‘'bers are 


collected om a piece of surgical gauze 


“he orev'Ous method was revieugd with a representative of Soreytne 
Systems Company Materials were .nanced from stain'ess stee' anc rupbder 
gaskets to nickel-pleted brass ang Teflon sastets An atomizing sun was 
obtained to facilitate smut-dowm A ciean-out reedle assem: r was ‘nc used 
for the gum Seraeytng nozzies are comprised of seperate ‘luid end air 
Caos. and a!) parts are readily tntercnhangeabie Components were cur Nasec 
for a rownd spray. a3 used orevious!y Set-up 2A, and tm fat scray se¢ 
aon FY ane F2C) "ne matertais can alsc be essemt'ed as (ef 5 see 
“adle 110, wmich nad also been s.ed previously “Me use of the our, 


Tefiom gaskets end flat sorey “ead were © anit: art mErivements 


Tre Spreying Systems gun aw!th eptropriate rozr'es wit “unted, * 
verted. on a «lem A stratqmt ' 8° copper ‘ube. ome meter 6 enct® was 
attached to the flurd inlet  Wwetopm of th14 Sub AG was atlahet a er es 


2 gas o'De reducers "hts formec & reservo's = jtee s  oomstant “yarc 
static need for spraying 
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Suptton SPRAY SET UPS FOR ':) Flat Spray 


Cena ta: 


hem 
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.t wes Gecideé Co use Parte-Dew's ster'ie gauze as techn: caterca 
To. 5 tS 3Orey the pol yaar Tris materia! ‘s meio at @ fined sitter e 
‘ro the qun noszle and 13 atteched to en embroidery coc tc seer ‘t 
‘aot “hus air passes through the wound dressing tc fac: ttate greing 
vf the solvent 


A 10% polymer solution 'n methylene ifMior'de was made with frevicus + 


synthes* zed oclymer (970-76) wich Rad a recent!) mpasured oscosit, 

‘@S uv; of 1.18 dl/g. "Re Spraytag Systems atomizing cur ricte’ ciated 
brass with teflon gaskets) with various combinations of a's ars ano £44 
Caos was tried at various pretsures Im all cases the nozz'es 5) voged 
esther ‘amediately or shortly after the soraying started 


The 108 solution was diluted with methylene <nloride to §2 and to 2? 58 
Ime 27.5% continued to teray but dtd not depos't much materia! on the seve 
Tre 5% polymer solution was used with various combinations of air caps, 
fluid caps. eir pressure, and distgmces of gauze from tne nozzle “able |: 


Jstag 5% polymer solution with fluid cap (890 and air cap ‘3420 filet 
spray setup Fl tn catalogue), tne nozzle clogged after some collection at 
24) and ‘amediately at 3.75 ps) oressure At > § os. "ber was 9) ‘ected 
1° 22 cm from tne nozzie. 


Tn aaother combination, fluid cap J6SC a8s used with atr ap "0 round 
sorey) Tris setup (2 tm the catalogue was tested at ¢ S and $ 53) at 
@istances of 22. 30, and 38 cm from the nocrie Al’ cums with the round 
spray air cap seve fabric that icoked ithe fo ims with varying amounts of 
shot ‘Table Jv) 


Besed on the results of the preliminary runs the dest ‘ibers were pro- 
Guced with the flet spray air cap Ne °342C anc the f'uid .ap We 2BS 
wing a 53 colymer solution ‘hese fabrics appear similar to those pre- 


peared wnder the previous ‘or trac? 


0S as Ud VOUS AMOS BL iy 44 5 Vy 
0S ao ° of Bis) PUR ONS eRN a 
2 a Of Wi ip MOL /OMs A) 1 S0y 4 
Ayauevpeme: pebGoi) §=— 5. £ 22 O2¥E / (.IMPOsd GLIINL) SSRI, AM y ’ 
§ 2 22 Oe / $4OQ4y GDE/IONS A) 2 remy ‘ 
woos pa66eo;) S 22 O29 / JOUS GDS /S30QI, ALO 
§ 2 O¢ SO Oy YIM wl iy 
Teas) 1% 9 de) sty WO120R (OA) ung 
BARGSOsyg 8173704 BBs y 24@O280s5 149 
aty 83003 81G 


(omez PD O1N1s “MOLLATOE 56) WRMAIOs 0 -UF LIA Sew SATAWeSS KEVIN! 1a 90 UREA 
Al 31 


when the fing! contract polymer Lecene ava'iable, "he «ss: ter was ve 
evaluated sstme 20% lidocaine (MC1) with 80° sclymer "he svster was 
@odified to measure air flow rather than tant oressure Semples are 
betas prepered ina laboratory hood ‘Men the Rood 15 of the air draft 
pulis atr thrower the fabric and also effects tne overea!l! soray cettern 


The results are shown tn Table yo oin the first series of tests with 
Vidocetme. WC] (101-108), the fabric turned areen with time indicetina a 
leeching of the copper The copper was replaced with polvethylene tubinc 
ond a oless (semeratory) funnel Tre lidocaine (WC! polymer fabric 14 
now white egein. From severe! of these tests 1 eppeers thet iow 00] yaer 
{ead Orug) concentrations produce a low density product However. this 
product 13 primerily discreet perticies, simtler to smow or mioned (ream 


H1gh polymer concentrations produce mere fibrous meteria! however, file 
formation end nozzle plugging can occur = iess ftls formation occurs as 
the distance fram nozzle to collector facreeses. 


All of the recent samples have been photographed and catalogued for 
cempertsen, phetomtcrogreghs of a fibrow (409) and non-fibrows (30! | 
sempies ere shown in Figure |. A seaple of material (409! ‘s attacned 
es Figure 2. The protogragms are decetvinn because of the lack of septr 
of field Semple 409 has been sent to Co) Tseants (USAIDOR: for scanning 
electron sicrescepy. 


D0 Fomder Preperation 


Ja the previous comtract wort, powders were orepered by commiret'on if 
materte! prepered es a fila, by grinding at 'iquid aitroger temperature both 
aartar end pestiec ead aicro-ai!! apperetus wes employed Since these methods 
casmet be readily scaled up to common pharmaceutical equipment. d!/ferent 
aetheds were employed in this contract wort. 
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FIG | = FACTONICROGRAPH OF NON-WOVEN FAQRIC CONTAINING 20% 
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FIGURE 20 SAMPLE OF WON. MOVEN FABRIC Sum [NF Gum 8 


Stace the previous powders wich showed Q000 drug de''very Nad sizes of 
50 to 280 aicroms, it was important to meintain tarts epproatmate size sister: 
bution Thus micronitzation in a fiuid energy a1)! would presumebly not be 
edvantsqnouws 


Felagister (1970) describes the common apperatus and methods of product ing 
seweers for the phermaceutica! industry. Of the intermediate pul ver'zers 
Gascribed, the Reamer wi!! is the most applicable to the present materials 
We, therefore, sert samples cf files to Or $8 Roy at Massachusetts Co! lege 
of Pharmacy (Boston, MA) for nammer milling under cold conditions A cooled 
e1!l| sould be anst «eppropriate for large scale production For smal] scale 
production the sample was sent through @ standerd a1!) with dry ce 


Solwttems of 20 gram of drug aad 80 cram of polymer were prepared usinc 
700 mi of aethyleme crioride For povidone-iodine 20 grams of Mapp pov! done- 
‘odiag (USP, .ot 9194) was dissolveg with 80 orem of polymer. using 800 @! 
of aethylene chlor'de aad 40! of apthenc! § Filan were cast intc seven 
flat gless vessels of 400 cm’ area, and hence the average thickness was about 
360 me nese Silos were cut with scissors into squares of approsinstely 
S21 5S am These pieces could be fed with the suger into the Nesmer a1)! 


A Ritre-Pulver:ser C.F (18,000 GPR, Pulverizing Machinery. Orv Stick 
Industrie! Co., Summit, © J ) wes used = The at!! wes assembled with the Neamer 
edge of the rotor facing the direction of rotation A 270 masn (4! a) 
clessifter screen was used at "Re bottem of the 01 // The feed end comming- 
tion chember were ore-cooled with $00 qrems co’ dry ‘ce Nest the sample 
was sent through the atl!. +-tse@ | Co 10 wttn dry 1ce (1 e . SO CN, : 

A fine! cnarge of '00 grams of dry ‘ce was sent through the a1)! to increase 
the yield frem tre -nember The a1!) was ditmentied. washed. dried. end re- 
essembied fer each drug run 


Tre resultiag powders ware sieved with the Sonic S'fter at BINTE® ane 
the retults ere shown tn Table Vi 


TAMLE ¥i 
PERCENT OF POMBER IM VARIOUS SIZE FRACTIONS 
(20% @rvg) 
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€. Drug Release Studies 


Metned of Meas urenent 


Crug release 13 mpasured if a manner sieilar tc the orevicu: 
wort. Ultreviclet abeorption 13 used to measure tre amount of ene, * eo: 
releesed end a titration is used to mpesure the amount of acatiabie «cine 
released fren povidine-iodine. A sagem ares of non-woven ‘atric ‘4° 
(17 am @temeter, 2.27 cm’), and the sample 13 weighed afte: removing "re sauce 
beckiag. Powders of various ttre ranges are weigned out J-ectiy “hese 
sempies ere pieced ‘n 44 .@ apsh heat-sealed begs These aapie begs are ‘ter 
placed in L-shaped diffusion celis to wich 40 wl of pr | amospmate tutes 
hes been added Good ainzing 13 assured and the temperatur: 13 maintained at 
37°C 1m this system. As tm the previous wort. solutions ae enelyzec after 
1, 2, 4, 6. end 24 Reurs of sample contact Fortunately 2 of tnese rugs 
ere quite soluble ead relatively stable in this buffer + in the orevious 
contract wort, etidaceine semples fe acidified before be ~: mpasurec >, 
sitraeciet acsorpttem. Alse, es ta the previous contrac’ iodine 1s anaiyzec 
by titration with sodium thiosulfate. using « starch end oc'at for tne 
Cif fusion sample. 


Stondard curves ere generated from the pure drugs anc a leest-sGu0-* 
equation 1s wed for determining drug weignts Calculations, inva’. -- 
etsay veluss end sample joss dup to etidecaine acidification. are cerfiormec 
ey cempeter Drug essays are performed ‘nr methylene chico: 'de. usinc a 
cali@reation curve in the seme so! vent 


2. Powder Assays 


Aa enpected, Grug astays ef perticies were identica: to the initia! 
308 Grug ‘ending for the anesthetics TRI: wes true reqgeriiess of perticie 
size Fer povidene-todine-polyaer perticies. tome degreda’'on may occur 
laateed of 20.072, 18.73 wes recovered using « thiosulfate © tretior procedure 
ta $0/90 C0,C1,/Ce On. 
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3. Powder Release Studies 


Tre @Orup relesse results of tne first set of a: led cert'cies are smowr cr 
Taole VII Stmce most of theewe'ladle druc was “eieased if ine 6:°5! nour, 
the @ste for 2, 4. 6. ane 24 Rows 13 practica’!, ‘dent:<2a° “tence oniy the 
‘ end 24 nour date are tabulated In this test. usinc « seem e 5 utmeraed tf: 
@oviang buffer. relesse 13 tao fast for delayed druc act'on Druc celeste 3 
faster then observed ‘nm the previews comtract wort for et':docaine end benzo. 
caine «Larger size perticies wi!) be tested since '* +s cussidie tnat tre 
slew release in the previous wort wes due tc @ fow ierce sertii ies ir the wm 
steved powder In @ receat test, the fhypothests was conf 'rmec thet ‘eroer 
perticies would relesse Gruss stonificentiy more siowly 4 sempie of 826 tc 
600 .@ powder ws studied and the results ere show in Ficure 3 


Campering ‘odine semples cf the previous comtrect with the resent povidone. 
‘odine seaples. PVP-[, 13 much more stable ‘ogine fror PYP-) +5 Mot reieased 
to the etr. Siscoloring even the temple containers P¥P-| Goes ot appeer ti 
react significemtiy with pelylecti@e Gurtag f'le and powder formetion however. 
a jess of evetlable iodine during the release studies remains unesDia'ned An 
essey titration of the spent perticies (after releese study shows neo 5!1aN' 
ficamt resi@ual ‘ogine in the narticies 


It mey Se wmmecestary to Rawe 4 sicw release of ent sept: soents such as 
PvP -i, lodging &ills Bacteria imstantiy on contact ‘Bocash. (956). ana Pye... 
releases ective iodine within at! !iseconds after dissoiution ‘Scniezinaer, 
Maniakhea, and Levin, 1979) Once «@ wound 13 ant septic enc herdenec. _ontinurd 
relesse of aatisept'« seent may be unnecestary “NOwever ‘°° ‘Mportent that 
ective todine Be releesec fram the wound Gressinc we. therefore. propose 
studies to apesure release of active iodine By adc'fion of solubie starcm tc 
the solution (Scniezinger. et a]. 1979: and be determination 0° se teria de 
effectivess of the wound Gress ings 
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~'Gocetne sertic es were washed af sar'ous sc 22° OP$ ahs srted, or ar 


attempt to e''minate the initial curse 3¢ drm release A‘ minute water 


riMse wes attempted wich sMould disso ve ‘Ne trug on the outs ‘Ge of the 


— perticles. safertumetely tmis water rinse removed 82% of the drug A 

= @1ffuston analysis on the remainder of tne drug was incomlus've five 
winute vonses with 0 ' M NeOW, 0.) M Ma.S0. ana 2 JS © >nospnate Suffer 

(pe 7 8) were performed im an attempt to precicitate the Grug on the outs‘ de 
of the particle "he base form of lidocaine and the su fate and phos onate 
forms are iess soluble tren the Aydrocn ior: de Agetn the water -emoved 203? 
of tne drug 78-84%). ame an anaiys's of tne reme'ning arug -e' ease was 


‘ncomclustve Sicwer releese 's aore 'ikely to be achieved dy crepar'nc new 
semples which ‘corporate these 'ess soluble gruq ‘forms on the 7c) mer netrca. 


aedsor by oreperina samples ohich Neve ‘ower drug ‘oedings 


Feoric Release Studies 


el; ore’ m@inary studies Neve begm perfurmed or doca'ne- scl ymer non. 


v ¢ 
} woven ‘apr’: Wo ition: ’:cent  - ° nour delayed -e'esse was ‘Dierved 


Sempie Storege 


Particles of 300 to 232 .m of l'docaine, etidocaine. denzocaine. and 
pov' Gone-'ogine have been prepared for storece mé@er the s'2 cOMd fons ehh 
were proposed ‘able vil!) wo seperete containers of each Jrug are be'ne 
orepered. Ine container wi'! be opened at the end of the contract reer ‘or 
essey and release tes:ing “he other comtainer Nolds tuwtce as Much matessa! 
ang wt!’ be held for two later aemalyses American "ar “company “as sraciou'y 
supplied suffictemt M1173 61-0 93006 neat -sealadie pecs ‘or Sess cant stor sae 
Pouches comsist of Bartuf Poly/Forl-t OP &€ Bmbtent axrsture 3s a M'eved 
1n petties capped with qiass woo! Absence of ‘'ght ‘3 achieved wt'h dlace 
tape ‘emperetures are 40°C cnemica' oven). embient ‘abdoratory . &°' re- 
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TABLE | 


SAMPLE STORAGE CONDITION 


HUMIDITY 


ambient 


Desiccate 


Ambient 


Ambient 


° ambient 


Desiccate 


None 


None 


Ambient 


Nene 


None 
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